INTRODUCTION
Asthma accounts for one in five of all child GP consultations in the UK. 1 Its' prevalence is six times higher than in 1976, 2, 3 affecting one in five children between the ages of 2 and 15 years. 4 The UK also has one of the highest prevalence rates of wheeze and asthma in 13-14 year olds. 4 Consequently, it poses a significant burden and serious challenge to the health service.
Physical activity during childhood improves cardiovascular fitness, self-esteem, motor skills, and bone development. 5 However, it has specific benefits for children with asthma, including reduced hospital admissions, reduced school absenteeism, fewer consultations with GPs, reduced medication, 6 and improved ability to cope with asthma. 7 Despite these benefits, rates of physical activity among young people with asthma are lower than their nonasthmatic peers, [8] [9] [10] [11] [12] and are continuing to decline as rates fall more generally among young people in most industrialised nations. 13, 14 Three interconnected factors affect participation in physical activity by children with asthma: the illness beliefs of young people; 15, 16 parental and family beliefs; 9, 17 and the knowledge of teachers and organisational arrangements in schools. [18] [19] [20] [21] There is little research about the precise nature of these beliefs or the influence they have on activity levels. This study sought to explore the ways in which children's, parents', and school staff's beliefs about asthma and exercise influenced the child's willingness to engage in physical activity, in order to identify effective strategies to improve activity levels.
METHOD
Children were recruited through six GP practices and a paediatric respiratory unit in Tayside, Scotland. A purposive sample of children (aged 6-14 years) with moderate or severe asthma according to British Thoracic Society definitions were identified using a computer-assisted search of medical records. The sampling strategy reflected factors known to be associated with activity level: symptom severity, age, sex, and rural/urban living. 22, 23 Thus broadly equal numbers of children were selected from these categories.
When a patient was identified as appropriate for inclusion, their GP or consultant contacted the parents by letter, seeking permission for the researcher to approach them. The researcher sent information sheets and telephoned to answer questions and seek consent. Interviews with children only took place if the child understood what was being asked of them. Forty-one parents were contacted of whom nine declined. Thirty children (Table 1 ) and 38 parents were eventually interviewed. Two parents participated in eight interviews, while 22 interviews involved one parent (typically mothers). Involvement depended on the availability and choice of parents themselves.
Permission was obtained from the Tayside Educational Development Service to conduct four focus groups in two primary and two secondary schools. Ten physical education (PE) teachers, seven primary teachers, three guidance teachers (who instruct on personal development), two school nurses, two activity co-ordinators, two head teachers, and two deputy head teachers participated in the study. A number totalling from five to eight people participated in each group and the different occupations were fairly evenly represented in each.
Data collection
A female researcher with extensive experience of interviewing children and adults conducted the interviews. The interviewer used props such as drawings and games to build rapport with younger children. 24, 25 The topic guide was based on theory and the limited literature in the area; this provided broad prompts for exploring beliefs and knowledge about asthma, symptom perception, experience of treatment, and attitudes towards exercise (Box 1). The interviews lasted between 20 minutes and 1.5 hours. Each parent was interviewed immediately after the child using a modified topic guide (Box 2) and issues raised by the child where appropriate. Parent interviews lasted approximately 1.5 hours. All interviews took place in the family home and were digitally recorded.
Focus groups with school staff were conducted on school premises by the same researcher. These lasted for approximately 1 hour and explored staff's knowledge and experience of working with children with asthma.
Analysis
The constant comparative technique was used within a framework approach to analyse the transcripts. 26 This meant, first, 10 transcripts were read and assigned initial categories and codes (familiarisation). Second, these were compared with other categories within and across transcripts, and with concepts in the literature. Third, the analysis was developed by cross linking categories and concepts to generate new meanings through the creation of charts which focused on the emerging themes (charting). Finally, these new concepts were linked to produce new interpretations (mapping and
How this fits in
Exercise improves general health status, and reduces GP consultations and medication use among children with asthma. The findings from the study show that lower levels of activity reported among children with asthma were strongly influenced by parental beliefs about the child's physical capability and fears about the safety of exercising in the presence of perceived 'triggers'. This resulted in limitations being imposed on the intensity and duration of physical activities. stopped when theory saturation was reached; that is, until the additional data did not add to the developing theory. Several strategies were employed to improve the accuracy and validity of the data. Regular meetings were held to check the interpretation of key texts, codes and categories. Deviant cases were identified to ensure transcripts were not analysed selectively. Two coders checked 10 transcripts for intercoder verification.
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RESULTS
The study found that although medical advice was frequently cited by parents and young people to explain reduced participation in activity, it was in fact their beliefs about 'capability', 'safety', and 'motivation' that most strongly influenced the child's willingness to take part in physical activity and their parents' willingness to support it.
Citing medical opinion to sanction exemption from school sports
According to school staff, advice from GPs was frequently cited by parents and children when seeking exclusion from school sports. Teachers felt disempowered and unable to contradict medical opinion even if they thought it was unfounded: Contrary to the views of school staff, none of the parents stated that medical opinion discouraged exercise. Rather, what appeared to influence parents' support of physical activity, and the child's willingness to take part in it, was their beliefs about the child's physical 'capability' and the 'safety' of exercising in the presence of perceived 'triggers'.
Capability: asthma as a physical barrier
The reluctance to engage in certain activities arose from a belief that asthma placed an actual physical limit on the intensity and duration of activity that was possible for the child: Others placed even more absolute limits on themselves, that is, the child would not participate in the activity at all because of the fear of the onset of symptoms:
'And having races. You sort of want to do it but you don't. 'Cause you know it would sort of not really help, but your friends all do it and they like have a laugh'. Girl 20 (Kirsty, aged 13 years)
Safety: activity as a danger
Even where a parent or child believed that he/she was potentially 'capable' of being physically active, parents and children were concerned about safety, seeing exercise as a threat to be managed rather than as something beneficial. Primary school age children appeared less concerned about safety, whereas older children, and particularly girls, voiced concern. Concerns about safety stemmed from beliefs about the degree to which particular activities exposed them to perceived triggers of asthma (Box 3). These came from personal experience and information they received from their GP. The triggers included environmental factors, such as the weather (hot or cold, dry or damp), air quality (pollution/fumes), Children believed they could 'overexert' themselves by doing the activity too intensively (running too fast) or for too long (duration). For some, it was better not to do the activity for as long or as fast as other children. Girls were more likely to report preventing asthma symptoms by scaling down activity. Many parents and children believed their GPs supported a certain type of physical activity that was less intensive and did not expose the child to triggers. However, a minority of children (n = 7) did attempt to exercise for longer durations and/or more intensively by using inhalers and rest periods to relieve their breathlessness: The general tendency to ascribe much breathlessness to asthma rather than seeing it as a normal response to exertion suggested that some symptom misinterpretation was common and could lead to misplaced perceptions of risk.
Motivation: the value of physical activity
PE teachers believed that many young people with asthma could engage in activities, but frequently lacked motivation and used their asthma as an 'excuse'. They commented that some parents seemed over cautious and teachers felt they could not enforce participation where parents had objected:
' ... it's easier for the mum or the dad to write a note than it is to challenge them ... because if they're not active themselves they don't understand how important it is that the kids are active ... so I think it's changing the perceptions at home is a big part of it'. Andrew (PE teacher, secondary school D)
Teachers believed that this was part of a wider problem where unmotivated children would cite a range of medical conditions to be exempt from activities. Girls were seen as less likely to participate than boys and more likely to use asthma as a reason. However, this appeared more common at secondary school with few primary school teachers reporting that children used asthma to support exemption.
Children were motivated to take part in physical activity because of its personal and social, rather than health, benefits. They participated in games or sports because they were 'fun'; promoted a sense of community, belonging, and acceptance within a social group; and by performing well it enhanced their self-esteem: But teachers appeared less concerned about whether the child valued the activity than whether the activity was safe for the child. Teachers wanted to be able to assess a child's capability and set the child activities appropriate to their health. However, in practice only a minority felt confident in doing this.
DISCUSSION
Summary of main findings
The findings show that the lower level of physical activity among children with asthma is supported by a climate of confusion and even fear among parents and teachers about what is safe and possible. Doubts about the child's capability and fears about safety in the presence of triggers caused parents to e324 limit physical activities for their children. The key problem for parents, children, and teachers was recognising if asthma symptoms arose during exercise and appropriately responding to them. One misperception identified in this study was the possible over-attribution of breathlessness to asthma, when it may have been the normal consequence of exertion or have resulted from a lack of physical fitness.
Although most parents believed that medical opinion encouraged exercise, they also felt that exercise (especially overexertion) was a major trigger of an asthma attack. This apparent contradiction meant that some parents would veto physical activities for their child in school, and scale down their exercise at home. Moreover, GPs were unwittingly drawn into this controversy when parents and some unmotivated children cited medical opinion to sanction non-participation at school. Medical sanctions together with lack of knowledge about asthma, undermined efforts of school staff to engage pupils in physical activity. However, quantitative data on the scale, distribution, and reasons for specific school activity exemption by young people is currently unavailable.
Strengths and limitations of the study
The study was comprehensive for a qualitative study involving 30 children, 38 parents, and 28 school staff. All interviews and focus groups were carried out by a researcher with extensive experience of interviewing children and adults. Data were collected in an iterative fashion, generating rich detailed descriptions. This allowed the research team to identify similarities and differences in the beliefs and experiences of participants.
However, the study was conducted in a single region of Scotland and the results may not be applicable to other regions with different demographics. Therefore, a larger survey study encompassing different geographical areas would be useful in establishing the frequency and distribution of the issues identified.
Comparison with existing literature
Although children with asthma may especially benefit from physical activity, they are less active than their peers. 8, 9 Research has confirmed the link between parents' perceptions of risk and physical activity levels in their children. 9 A US study of 137 parents found that children whose parents believed that the child would become ill from exercise were more likely to be inactive. 9 Children of parents with elevated risk perceptions also have higher GP consultation rates. 2 But research shows that parental knowledge is often poor and misperceptions common 17, 28 and, therefore, [29] [30] [31] Experimental research shows that young people with asthma frequently misinterpret breathlessness as asthma, when it is actually due to low aerobic fitness stemming from avoiding exercise. 6 For the vast majority of children, exercise tolerance has been shown to be limited by muscular factors and not the lungs. 32 Even at exercise exhaustion, pulmonary reserve is considerable. 30 Moreover, where physical activity does lead to genuine asthma symptoms this should not automatically mean abstaining from exercise as it may simply reflect the inefficient preventative use of inhalers. 33 This could readily be addressed through programmes designed to enable young people to extend carefully the intensity and duration of their exercising. 33 Yet in UK schools, studies have shown a deficiency of knowledge about asthma 18, [34] [35] [36] and this has led to a lack of confidence among staff in engaging such children in exercise. Such restrictions have also been identified in US studies. 17, 37, 38 Implications for clinical practice and future research Primary care professionals could have a pivotal role in promoting and supporting exercise among children with asthma if they address the fears of children and parents about 'capability' and 'safety'. Primary care professionals could give children and parents action plans to take to school which provide information on preparing for physical activity and managing any symptoms related to the activity. This would also include guidance for teachers on how to support the child. Engagement in activity outside the school will continue to rest on the value that the child and parents attach to physical activity. Lang et al recently found that the strongest predictors of participation were parents' beliefs that activity could improve a child's asthma. 9 However, current evidence only supports the benefits of activity in terms of cardiovascular and aerobic function, but not in terms of reducing asthma symptoms. 32, 39 Nevertheless, practitioners could still utilise these physiological benefits to encourage parents and children to extend carefully the duration and intensity of physical activities for children.
Further research could establish more precisely: the frequency and distribution of beliefs about 'capability', 'safety', and 'motivation'; children's and parents' accuracy in interpreting and identifying asthma symptoms; and the scale and distribution of physical activity exemption at schools.
